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CoccygectomyAbstract Purpose: To evaluate the fluoroscopic guided injection, local injection, conservative
treatment and surgery in managing coccygodynia.
Methods: Fifty chronic coccygodynia patients were evaluated. All patients complained of pain
while sitting and had tenderness localized to the coccyx. All patients were offered conservative man-
agement initially, then they were assigned into four groups: 5 patients underwent coccygectomy, 22
patients had fluoroscopic guided injection, 11 patients had local injection, and 12 patients were trea-
ted only conservatively. Patients’ satisfaction with treatment was assessed by a visual analog scale
(VAS). The follow-up period ranged from 7 to 32 months (mean 17.3 months).
Results: The initial conservative therapy had the lowest improvement rate (7/50, 14%). All patients
subjected to coccygectomy or fluoroscopic guided injections improved and were satisfied. Nine
patients of the local injection group (9/11, 82%) improved and 2 patients (18%) were stationary.
Fourteen of the 16 patients with hypermobility (88%) required fluoroscopic guided injection, while
60% (12/20) of patients with normal mobility were treated conservatively. All patients with spicule
required surgery.
1050 A. Galhom et al.Conclusions: Fluoroscopic guided injection and surgery have the highest efficacy and satisfaction
rates in managing chronic coccygodynia. Hypermobility and spicules are predictors of failure of
conservative therapy.
 2015 The Authors. The Egyptian Society of Radiology and Nuclear Medicine. Production and hosting
by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).1. Introduction
Coccygodynia (Coccydynia) is a symptom of pain in the region
of the coccyx, typically aggravated in the sitting position (1).
Simpson first introduced the term in 1859, but accounts of coc-
cygeal pain dated back to the 16th century (2). Common coc-
cygodynia is a painful condition that may be related to trauma
or childbirth or that may occur without any identifiable cause
(3). It is known that the idiopathic form comprises less than
1% of all non-traumatic disorders of the vertebral column
(4,5). The female/male incidence ratio is 5:1.5 due to a more
posteriorly situated os sacrum and coccyx, and longer coccyges
relative to men, and females have a greater chance of develop-
ing coccygodynia (6). Moreover, it is more common in obesity;
a body-mass index (BMI) of 27.4 in females and 29.4 in males
increases the chance of developing coccygodynia (6,7). The
intensity of the pain varies, and coexisting low back pain fre-
quently complicates the clinical picture. Chronic pain in the
sacrococcygeal region is much less common than low back
pain (1). Despite the identification of chronic coccygeal pain
hundreds of years ago, its treatment can be difficult and some-
times controversial because of the multifactorial nature of coc-
cygeal pain (8).
A plethora of non-operative treatments has been prescribed
for this condition, including rest, medication, cushion use,
massage, and injections. Although a percentage of patients
responds to non-operative treatment (4,9), a significant
number will continue to experience pain and disability.
Fluoroscopic guided injection (10), or radiofrequency
thermo-coagulation of ganglion impar (11) gains popularity
with success rate from 50% to 90%; however, others
thought that surgical coccygectomy as a treatment of coccygo-
dynia is superior to fluoroscopic guided injection or thermo-
coagulation of ganglion impar (1,8,9).
In this study, we try to experience our result of coccygody-
nia management trying to get a management algorithm for
such chronic cases and to determine whether the cause of the
disease has an effect on patients’ outcomes.2. Methodology
From January 2007 to June 2015, 50 consecutive patients (41
females and 9 males) were diagnosed as having coccygodynia
and managed in our University hospital. The study was
approved by the local ethical committee. Written informed
contents were obtained from all subjects included in the study.
As a collaboration of neurosurgery, orthopedic, and radiology
departments, patients diagnosed as having coccygodynia were
first managed conservatively. During follow-up, some patients
exhibited failure of improvement that required further man-
agement. A protocol was designed for the patient where fur-
ther management steps were done. During the study period,5 patients were treated with total coccygectomy and 22
patients were treated with fluoroscopic guided injection of
the ganglion impair, 11 had local injection, and 12 patients
were treated conservatively. Patients’ satisfaction after treat-
ment was assessed by a VAS. The mean follow-up period
was 17.3 months (range, 7–32 months).
Seventeen patients (34%) claimed that a direct fall onto the
coccyx had initially caused the coccygodynia. In 11 patients
(22%), injury was experienced during childbirth, 3 patients
(6%) had motor vehicle accident, 2 patients (4%) had kick
of the back, and 17 patients (34%) had no identifiable causes.
Manual examination aimed to identify the presence or
absence of pain during mobilization of the coccyx to differen-
tiate between a nociceptive pain of the coccyx with the liga-
mentous and muscular structures and a referred pain due to
pathology in the lower pelvic region. Valsalva maneuver
should be positive in the case of coccygodynia based on disor-
ders of the neural structures (12).
Each patient was examined with dynamic lateral plain
radiographs. The first radiograph was a standing film taken
after 10 min standing. For the second radiograph, the patient
was requested to sit in what he or she considered being the
most painful position (7). Computed tomography (CT) and
Magnetic Resonance Imaging (MRI) of the lumbo-sacral
region including coccyx were also obtained.
The sacro-coccygeal angle was measured according to the
Postacchini and Massobrio method (13) in the standing and
sitting positions (stressful for the coccyx). Coccygeal mobility
between 20 and 250 is considered normal.
Sixteen of 50 patients (32%) showed hypermobility of the
coccyx, and 6 patients (12%) had luxation, 4 patients (8%)
had fracture subluxation with very difficult examination due
to severe local pain, 4 patients had spicule, and 20 patients
(40%) had normal study.
The conservative approach includes non-steroidal anti-
inflammatory drugs and an adapted sitting posture. Local
injection of 80 mg triamcinolone acetate and 2 ml of 1% lido-
caine was done in the outpatient clinic. The sacrococcygeal
junction was the primary injection site where half of the injec-
tant was administered; the other half was placed periarticularly
over the posterior aspect of the coccygeal segments. These
groups of patients received massage and varying physical
applications with pelvic muscle relaxation maneuvers.
We used to block the ganglion impar under fluoroscopic
image where the patient is placed in the prone position instead
of lateral decubitus position upon the fluoroscopy table with a
pillow under the pelvis, and hips fully flexed. Under fluoro-
scopic guidance, the needle is inserted through the skin to
pierce the dorsal sacrococcygeal ligament. We used a 22-
gauge, 8-cm spinal needle. A 1 ml of non-ionic contrast (Omni-
paque 300 mg iodine/ml) was injected into the retroperitoneal
space. The spread of the dye gives a ‘‘reverse comma” appear-
ance in the lateral view. We use the same component as in local
Evaluation and management of chronic coccygodynia 1051injection. In case of difficult penetration of the sacrococcygeal
joint, or tough intracoccygeal joint spaces we use paracoc-
cygeal approach whereby the needle is inserted alongside the
coccyx and the needle is guided through three discrete steps
with a rotating or corkscrew trajectory (14).
The VAS (0 = No pain to 10 = worst pain) was used to
assess personal satisfaction after treatment compared to pre-
management. Pre-injection VAS and post-injection VAS on
the day of the injection and at one month, every three months
in the first year, and every six months thereafter, were
documented.
In patients with persistent pain, the surgical option was
offered. All patients with spicule had surgery as well as one
case with luxation. Two patients with fracture subluxation
who did not improve on local injection refused surgery.
During coccygectomy, the patient is placed prone on bol-
sters with the operative table flexed at the patient’s waist. An
incision is made longitudinally from the distal end of the
sacrum to the tip of the coccyx. A sub-periosteal resection of
the unstable coccyx with denervation and smoothing at resec-
tion height was performed. The disk between the sacrum and
coccyx is incised transversely. The proximal coccyx is grasped
with a towel clip. Using a very small elevator, the coccyx is
progressively freed from proximal to distal ends. After careful
attention to hemostasis, periosteum and fascia were closed
with resorbable material. After insertion of the wound drain,
primary wound closure with non-resorbable material was fol-
lowed. Stitches were removed on day 12 after surgery. All
patients received a sitting ring and were advised to use it for
6 weeks after surgery. All patients received peri-operative
antibiotics for 48 h. All patients were followed up for physical
examination.
Data were analyzed by SPSS version 21.0 software. P-
values for correlation rates of the pre and postmanagement
and during follow-up VAS were determined using the Pearson
Chi square and correlation test and 95% confidence intervals
were computed. Significance was set at p< 0.05 with a 95%
confidence interval.Fig. 1 A 48 year old female with history of trauma. (a) CT
sagittal reformat, (b) shaded surface displaying anteroposterior
and (c) lateral views showing old fracture and subluxation of the
coccyx. She refused any surgical or fluoroscopic guided proce-
dures. She had stationary course on conservative treatment and
local injection.3. Results
Medical treatment, physiotherapy and pelvic relaxation tech-
nique with coccyx manipulation by the physiotherapist were
initially offered to the whole study group (50 patients). Only
7 patients (7/50, 14%) improved and did not require any fur-
ther treatment modality. Among the remaining 43 patients
who were stationary, 5 patients (5/43, 11.6%) refused to do
any further management and were unsatisfied. The remaining
38 patients were assigned to other treatment modalities. In
the local injection group, 9 patients (9/11, 82%) improved
and 2 patients (18%) felt stationary. Among these two
patients, one had suffered from generalized anxiety disorder
with trauma and fracture subluxation. He refused any further
sessions or surgical maneuvers (Fig. 1). The other patient had
unsatisfactory history of lumbar spine surgery and refused any
other spine maneuver.
The 22 patients treated with fluoroscopic guided injection
improved and were satisfied with the procedure (Fig. 2). Only
four patients improved on one session, and 17 patients needed
repeated sessions. The maximum sessions needed were 4
during follow-up for two patients. In those patients, one hadluxation and the other had normal coccyx but had some gen-
eralized anxiety disorder. We had two cases with difficult pen-
etration of the sacrococcygeal joint or tough intracoccygeal
joint spaces. We used the paracoccygeal approach for injection
with good results (14).
Fig. 2 A 42 year old male presented with coccygodynia and hyper-mobile coccyx. He had fluoroscopic guided injection. (a) Pre-injection
plain X-ray of the coccyx, lateral view. (b) Needle insertion at the sacrococcygeal disk. (c) The injected contrast appearing as coma shape.
(d) Fading of contrast after injection of steroid and analgesia.
1052 A. Galhom et al.Surgical coccygectomy was done for 5 patients. They were
not responding to the other treatment modalities. Interest-
ingly, four cases with spicule were young and all had marked
pain. Superficial infections occurred in two patients as a post-
operative complication (Fig. 3). The infection was resolved
with local wound care and oral antibiotics. No further surgery
was necessary. Most of the patients who got benefit from the
surgery had immediate relief of pain except one case with lux-
ation. The improvement progressed gradually, and was maxi-
mal between 6 and 9 months after surgery.
Analysis of factors affecting treatment management
revealed that 88% of patients (14/16) with hypermobility
required fluoroscopic guided injection, while 60% (12/20) of
patients with normal mobility were treated conservatively.
All patients with spicule required surgery. This relation was
statistically significant (p= 0.000) (Table 1).
Patients’ sex was not correlated with the required treatment
modality (p= 0.203). Treatment modalities were correlated
with the outcome (P= 0.007) as we noticed that all patients
treated with repeated fluoroscopic guided injection or coc-
cygectomy improved, while only 16 patients with local injec-
tion or conservative treatment improved (16/23, 69.6%).
None of the patients had experienced increase of pain after
any treatment modalities (Table 2). The overall percentage of
patients who benefited from various treatment types was
86% (43/50). All patients who responded to the treatmentcould sit without pain for longer period, starting from
3 months (especially for those with injection and surgery)
and then gradually progressing thereafter. There was no dete-
rioration in the clinical status at the final follow-up.
The mean premanagement VAS was 8.46 while the mean
postmanagement VAS was 2.26 after six months. The differ-
ence was statistically significant (p= 0.000). Patient sex did
not affect VAS, as the relation was not significant (p= 0.98).4. Discussion
As in our study, 82% of cases were females, the majority of
patients in most studies of coccygodynia were females
(1,4,8,10,13). Duncan (15) explained that the female pelvis
has a wider greater sciatic notch; consequently, the inclination
of the sacrum and coccyx is more backward than male, making
the coccyx more liable to injury.
Thirty-three (66%) patients claimed to have trauma to the
coccyx by different ways. Independent of the severity of trau-
matic coccygeal injury, conservative treatment usually leads to
complete regression of painful symptoms within weeks to
months. In approximately 20% of cases, the pain persists
despite conservative treatment (5).
The treatment of coccygodynia ensuring conservative treat-
ment has been exhausted before embarking on other interven-
Fig. 3 A 16 year old female presented with coccyx spicule. (a) Pre-operative X-ray, lateral view showing the spicule. (b) MRI, sagittal
T2. (c) A photograph before operation showing pilonidal sinus which predisposes to superficial wound infection. (d) Plain X-ray, lateral
view obtained after removal of the spicule.
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includes the use of doughnut cushions, non-steroidal
anti-inflammatory drug, sitz baths, and physical therapy.
Physiotherapy was believed to be a proven treatment for coc-
cygodynia by 29% of physicians (16). Stretching of the levator
ani was reported by Maigne and Chattelier (17) as being
effective in 32% of cases, massage of the same muscle in
29% and mobilization of the sacro-coccygeal joint in 16% ofcases. However, in our study we found that only 14% of
patients (7 out of the 50 cases who were initially assigned to
conservative care) improved on medical treatment in conjunc-
tion with physiotherapy and pelvic relaxation technique with
coccyx manipulation by physiotherapist. Predictors of a more
positive outcome to conservative care include a stable coccyx,
shorter duration of symptoms, traumatic etiology, and lower
score in the McGill questionnaire (a questionnaire that can
Table 1 The relation between radiologic findings and treatment modality.
Radiological finding Treatment Total
Conservative Local injection Fluoroscopic guided injection Coccygectomy
Hypermobility 0 2 14 0 16
Normal 12 6 2 0 20
Fracture Subluxation 0 1 3 0 4
Luxation 0 2 3 1 6
Spicule 0 0 0 4 4
Total 12 11 22 5 50
Table 2 Outcome of each treatment modality. Improvement




Conservative 7 5 12
Local injection 9 2 11
Fluoroscopic guided 22 0 22
Coccygectomy 5 0 5
Total 43 7 50
1054 A. Galhom et al.be used to evaluate a person experiencing significant pain). It
can be used to monitor the pain over time and to determine
the effectiveness of any intervention (18,9).
Five patients (5/43, 11.6%) from those who failed to
improve with the initial conservative management did refuse
any further management. Bernini (19) outlines that patients
with coccygodynia, like any patient with a chronic pain com-
plaint, have a higher incidence of depression than controls.
Many authors (1,8,17,19) reported the psychological aspects
of coccygodynia which is associated with pain exaggeration.
Steen and Hans (20) reported that patients who are emotion-
ally unstable, are less likely to improve with surgical interven-
tions, probably because the pain response in them is due to
their emotional reactions rather than merely their coccyx
pathology. Identification of such patients is important because
they will not be satisfied even after the surgery.
In the local injection group, 9 patients (9/11, 82%)
improved and 2 (18%) felt stationary. Injection therapy and
manipulation were regarded in the literature as effective treat-
ments by 29 and 9% of the physicians respectively (16). Wray
et al. (4) in a prospective study of 62 patients, reported that the
combination of local injections of 40 mg methylprednisolone
acetate with 10 ml of 0.25% bupivacaine with mobilization
of the sacro-coccygeal joint was shown to have a positive effect
in 85% of cases. In their study, 60% of their patients
responded to injection with local anesthetics and steroid into
the soft tissues at the tip and surrounding the coccyx.
However, the efficacy of local injection could be affected by
injection timing; Mitra et al. found their patients were
more likely to have greater than 50% pain relief with an
injection if the symptoms had been presented for less than
6 months (10).
All patients treated with fluoroscopic guided injection felt
improved with the procedure. The maximum number ofsessions needed was 4 for two patients. In the literature, block-
ing of the ganglion impar with local anesthetic achieved a pain
reduction ranging from 75% to 100%, with a case report
showing efficacy lasting for more than 1 year (21,22). Ganglion
impar block has been shown to benefit patients with coccygo-
dynia (8,10,14,22). Successful blockade of the ganglion natu-
rally depends on accurately locating the ganglion. The exact
location of the ganglion impar is variable, but it is reported
to be more frequently located inferior to the sacrococcygeal
joint (23). The beneficial effect was retained with repeated
injections (21). Radiofrequency ablation using two needles
achieved a pain reduction of >50% for an average duration
of 2.2 months, in a series of 13 patients (24). Another study
using radiofrequency showed a 90% success at 6 months (11).
Coccygectomy was done in 5 of our cases (5/50, 10%) who
were not improving on the other treatment modalities. In coc-
cygeal spicule, surgery was done to remove the spicule with
safety margin. Surgical intervention has been considered as
the method of choice in cases where conservative interventions
fail to provide pain relief and disability reduction (1,25). Hell-
berg et al. advocated a total resection of the coccyx had better
clinical results than partial coccygectomy (25). However,
Postacchini et al. found no difference between partial and total
coccygectomy. Elyazid et al. (13,26) reported that after partial
coccygectomy the pain subsides gradually and the maximum
relief occurs on average 15 weeks and no improvement occurs
after 6 months from the date of surgery. Pennekamp et al. (5)
recommended that in patients with radiologically proven
unstable or hypermobile coccyx, intercoccygeal disk is
resected at the implicated segment height. In absence of one
of these two instability patterns, total coccygectomy at the
sacrococcygeal transition is suggested, independent of pain
pathogenesis as done in this series. Balain et al. (1) found that
patients with moderate to severe degenerative changes in the
sacrococcygeal joint did better postoperatively than those with
mild or no degenerative changes. Maigne et al. (3) concluded in
their study that poor response to coccygectomy was observed
in patients with pain radiating beyond the coccyx, pain in
the lower lumbar region and in patients with depression or
other psychological disorders.
Wray et al. (4) report only 19% (23/120) of patients
required surgical coccygectomy as conservative treatments
had failed. This percentage is close to ours, which is 10%
(5/50). The low number of surgical patient is clearly due to
the natural patients’ fear to do spinal surgery. All of our
patients who underwent surgery improved. The reason for
such high success is mostly attributed to small number of
patients who need surgery. However, the coccygectomy success
rate ranges from 80% to 91.3% in the literature
Evaluation and management of chronic coccygodynia 1055(1,4,5,13,25,27). Surgery for the coccyx is usually indicated in
cases with coccygeal instability associated with intermittent
subluxation, hypermobility or spicule (1,3,4,9,16,25,27).
Postoperative complications included two superficial infec-
tions, both resolved with local wound care and oral antibiotics.
Infection is reported in the literature to be one of the major
complications after coccygectomy. It may be superficial or
deep (5,25,27). Because of the proximity to the anal region
and the danger of contamination with E. coli, a perioperative
prophylaxis with antibiotics, given as either a single shot or
2–3 days after surgery is recommended (5). However, Dour-
sounian et al. (28) reported a 0% infection rate in their series
of 80 coccygectomy cases. He used a regimen of postoperative
skin adhesives, two prophylactic antibiotics for 48 h, a preop-
erative rectal enema, and closure of the incision in two layers.
The experience in this series that is the treatment paradigm
of the patient with coccygodynia should strive to integrate the
full complement of modalities, that is, medical, intervention,
and surgical options.
In conclusion, although a multidisciplinary approach
employing physical therapy and non-steroidal anti-
inflammatory drugs should be employed first, fluoroscopic
guided injection and surgery lead to the greatest chance of
improvement and satisfaction in chronic coccygodynia
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